Introduction and notation
Let G be the group GL(n, q) of non-singular matrices over For each divisor d of (<7~1) define the group P, as follows: l e t S , be the unique subgroup of G which contains SL(n, q) and has index d [ 3 ] . 
THEOREM. G acts by conjugation on P, and has the same number of orbits on P, and P if de = (q-l) . a

Isogenous groups
The groups isogenous to SL(n, q) arise as follows: let S = SL(n, F) where F is the algebraic closure of GF(q) and let a be the Frobenius (^-automorphism of F ; denote by a also the endomorphism For simplicity, we assume henceforth that n divides (<7~1) . We then have (using Lemma 1) 
By selecting coset representatives for S i n G^n S appropriately and combining with Lemma 1 ( (iii) and (iv) ) one can show:
Thus we have:
COROLLARY 3 1 . If n\(q-l) and (d, m) = 1 (where \D\ = d and m = (q-l)/n ) then § [G-alasses of P^) = # (G-alasses of p t
On t h e other hand i f X i s t h e subgroup of Z(G) of order 
Putting these two corollaries together we obtain:
We shall refer to Corollaries 3 1 and 3" in the section presenting the results. 
METHOD
Let F denote the set of irreducible polynomials over F = GF(q) .
The number N •, of G-orbits on P, is computed as the number of orbits of a subgroup of F* acting on 4> , a certain set of partition-valued functions on F . The reader is referred to [3] for details and notation.
We recall that if K is a finite extension of F, then an irreducible polynomial over F may be identified with its set of roots in K , which forms a a-orbit, 0 being the Frobenius automorphism a '-• a of K .
Now F* acts on F in a degree-preserving fashion by taking <a> to <aa> for a 6 K , a € F* . Thus F* acts contragrediently on $ , taking X € $ to X a , where X a (/) = X (/*) . Let d\(q-l) and let H be the subgroup of F* of order e = (q-l)/d . We then have #{G-orbits on P^\ = #{ff-orbits H\ on $ : 6(X) € 5} = il^ .
For precise definitions of 4> and 6 , see [3] . N-, is computed by dividing the functions X £ $ into types which are preserved by the F* action. These types are equivalent to those discussed by Green in [2] . To compute the number of H orbits of a given type, the following algorithm is used.
(1) Order the functions in the type in some fashion.
(2) Taking each function with determinant (that is, 6 value) in H in order, generate its H orbit.
(3) Inspect the orbit for any function previous to the present function and discard the orbit if one appears.
(h) Find the size of the orbit for verification purposes and record the orbit.
We conclude this section by proving a result which makes it possible to confine attention to functions taking non-zero values only on polynomials of degree less than n (in the case GL(n, q) ) . Let K be a finite extension of F = GF(q) (as above) of degree n . let N^ be the norm function # : K* -*-F* . For an irreducible polynomial (that is, Kr o-orbit) f = <a> in K define 6(/) = ^vy(a) (assume a t 0 ) .
PROPOSITION. Let H be any subgroup of F* and let F D be the set a of H-orbits of irreducible polynomials f in
Note that X*/fl is the group of H-orbits in K* . On the other hand
Now a acts on these (isomorphic) groups, and the set of a-orbits on the right hand side is ¥" , while that on the left is F-,,, . Thus |Fg| = \fpt\ for each H and the result follows.
Results
Computer studies were done for the cases n = h with q = 5, 13 , and The orbits of the irreducible polynomials as well as their sizes and the sizes of the G-classes were also computed and tabulated for verification purposes.
